One century ago, Haab' described the clinical association of ocular coloboma and anal atresia. In 1965 Schachenmann et al2 were the first to find a supernumerary acrocentric chromosome in three subjects with these malformations.
The term 'cat eye', derived from the particular appearance that the vertical iridochoroidal coloboma gives to these patients, was introduced by Gerald et al.3
The syndrome is usually ascribed to the presence of a small submetacentric or acrocentric chromosome, but there are several case reports in which no chromosomal abnormality is apparent. [4] [5] [6] [7] [8] Although cytogenetic investigations have not provided precise information, because of the small size of the supernumerary element, a 22q -chromosome is believed to be involved. Therefore, the syndrome would depend on a partial 22 trisomy.
A recent examination of three patients with cat eye syndrome (CES) and an accurate analysis of the previously reported cases2-49 ( Case 3 17 Ginsberg et a124 18 Giraud et a!25 19 Gustavson et a126 Case I 20 Case 2 21 Hirschhorn et a!27 22 Iselius and Faxelius28 23 Ishmael and Laurence29 24 Johnson et a130 25 Krmpotik As previously mentioned, the simplest explanation for the origin of the abnormal chromosome is that of a partial deletion of chromosome 22 We analysed all the malformation syndromes depending on numerical and structural aberrations of chromosome 13 and, according to criteria 2 and 3 of Hsu and Hirschhorn,65 we found striking similarities between the cat eye syndrome and the clinical pictures associated with some 13 ring chromosomes [56] [57] [58] [59] [60] [61] [62] [63] [64] and some partial 13 trisomies50-55 occurring in unbalanced translocations (table ic, d, 2c, d ).
Obviously the 13 rings and the partial 13 trisomies show the same clinical picture as the cat eye syndrome whenever they give rise to a duplication of the same regions present on the supernumerary chromosome in this syndrome. In deriving such a small extra chromosome from a 13, different portions of 13 may be involved in the constitution of the marker. This may account for the variability of the syndrome and make the identification of the marker impossible by banding (fig 3) . Furthermore, since the marker chromosome could derive from a translocation between the long arm of a 13 and the short arm of another D or G chromosome, for example the 22, the presence of only some characteristics (fluorescent satellites, centromere, etc) of chromosome 22 cannot constitute sufficient criteria for the correct identification of the marker (fig 3c-e) .
MAP OF CHROMOSOME 13 The clinical findings characteristic of partial trisomy of proximal and distal regions of chromosome 13 (table 3) have been delineated by Niebuhr.87 Recently attempts to map chromosome 13 on the basis of clinical features have been carried out.5' 88 89 Obviously a perfect phenotype-karyotype correlation cannot be achieved, since the genetic material contained in a chromosomal band corresponds to several hundred genes. Furthermore the attempt to map a chromosome meets with several difficulties as stressed by (fig 3a, b) of chromosomal rearrangement which most frequently gives rise to the marker chromosome is an interstitial deletion involving the central region of the 13 long arm (bands q2.--q33). Psychosomatic retardation, microcephaly, low set ears, micrognathia, clinodactyly, microstomia, epicanthus, cleft palate, abnormal dermatoglyphs, increased t triradius, which are frequently described in trisomies of the proximal q region, are present in the CES too. The ocular coloboma frequent in the CES has been found once in trisomies of the proximal q region. 52 The lack ofcoloboma in the other eight cases88 9096 may be for the following reasons: (1) the trisomic region does not include the coloboma locus which, according to our map (fig 4) , may be in the q13 region; (2) the trisomic region partially comprises the q13 region, excluding the coloboma locus; and (3) the locus is included in the trisomic region, but is silent. The latter could be accepted, if we consider that the coloboma is present in only about 50% of cases of complete trisomy 13 .
The trisomy of the region slightly distal (ql4) would determine cardiac, renal, and genital malformations, anomalies rare in trisomies of the proximal q region and more frequent in the CES.
COMPARISON BETWEEN CES AND TRISOMIES OF DISTAL REGION OF LONG ARM OF CHROMOSOME 13
A comparison between partial trisomy of the distal q region50 51 54 55 90 93 94-112 and CES is more difficult, since most of the cases of the former include the This may account for the fact that polydactyly, syndactyly, and other hand and foot deformities, hernia, haemangioma, long incurved eyelashes, and bushy eyebrows, whichare frequently observed in these partial trisomies, are almost alwaysabsent in the CES. Ocular coloboma is mentioned by Crandall et a150 (trisomy ql2-*qter), Wilson 24 45 Another possible explanation for the apparently normal karyotype may be the existence of a chromosomal aberration beyond the limits of our present techniques.
However, the possibility which must also be considered is that we are dealing with two different disorders resembling each other clinically.
CES AND VATER ASSOCIATION
A similar combination of defects occurring in CES is present in VATER association (a non-random combination of congenital malformations consisting of vertebral defects, anal atresia, cardiac malformations, tracheo-oesophageal fistula, oesophageal atresia, radial and renal dysplasiall9 120) in such a way that some overlapping of the two forms exists (our case 3). 4-6 8 Most of the reported cases with the VATER association are sporadic. However In conclusion, from the cytogenetic point of view, we would like to postulate that the extra chromosome present in CES is essentially constituted of genetic material belonging to chromosome 13. Since banding techniques proved to be inefficient in identifying the abnormal chromosome, another useful investigation would be to search for a gene dosage effect or an abnormal inheritance pattern in some gene markers for the genes mapped on these chromosomes. From the clinical point of view it is necessary to explain whether the incomplete forms reflect a reduced expressivity or the existence of one or more different entities.
